146             THE THEORY OF THE LIVING ORGANISM

which later rolls up and sinks below the surface to form the
medullary tube. This is the rudiment of the central nervous
system, of which the front part will become brain and the hinder
part spinal cord. The rudiment of the brain differentiates into
three regions, one behind the other. From the front region there
grows out on each side a lateral bulge, the optic vesicle. This is
the first visible rudiment of the eye.

Meanwhile the embryo is taking form; in particular, the head
is being moulded into shape. When the optic vesicles have grown
out far enough to reach the epidermis on the sides of the head, the
epidermis in contact with them undergoes a change. The pigment
with which the whole epidermis is abundantly supplied begins to
disappear from that part of it which is in contact with the optic
vesicles. This is the first stage in rendering it transparent, for this
patch of epidermis has now become the rudiment of the lens. In
its further development it bulges in towards the optic vesicle. The
bulge closes into a ball which becomes detached from the
epidermis and develops into the lens by a process which it is not
necessary to describe.

As the lens rudiment grows in from the epidermis the wall of
the optic vessicle with which it is in contact bulges in before it, so
that the vesicle, ^previously in the form, roughly, of a hollow ball
becomes turned into the optic cup, assuming a shape which can
be compared with a double-walled wineglass, the two walls being
continuous round the rim of the glass, and the outer wall passing
at its base into the stem of the wineglass, which is the original,
persistent connection of the optic vesicle with the brain from
which it grew out. This connection is the optic stalk, and the optic
nerve will later develop in it. The lens lies in the mouth of the cup.

The process of turning the optic vesicle into the optic cup has
the appearance of being the mechanical result of the ingrowth of
the lens, as one might press in a soft rubber ball with one's
finger until the two walls come into contact. Experiment shows,
however, that this is not the case, as a similar transformation of
the optic vesicle into optic cup takes place in the absence of any
lens to push it in.

Further differentiation of the eye consists principally in (1) the
conversion of the cells of the walls of the optic cup into retina.
This involves the multiplication of cells and conversion of some
of them into the light-sensitive receptors, the rods and cones, and
others into the nerve cells with which the rods and cones are